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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize and litghten an 
air conditioner by integrating a coolant charging and 
discharging openings of an evaporator and sub- 
condenser by a block directrly mounted on a heat 
exchanging unit. 

SOLUTION: A heat exchanging unit 100 is manufactured 
by integrating the main bodies of an evaporator 300 and 
a sub~condenser 200, a cod^^^ and mounting 

block 10. That isv a h^ad^ on the 

sub- condenser 200, the tank parts 202, 302 are 
mounted on the header pipe 600, and the block 10 is 
mounted on the end parts of the tank parts 202, 302. 
This block 10 is provided with the outflow and inflow 
ports 20, 30 for charging and discharging the coolant, 
and the coolant flows to the sub-condenser 200 through 
the outflow and inflow port 20, and flows to the 
evaporator 300 through the outflow and inflow port 30. 
Whereby the connection fitting such as a bracket or the 
like can be reduced, and the heat exchanging unit can be 
minimized and lightened. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Maine capacitor (1), a compressor (2), an accumulator (3), In the air conditioner for 
automobiles with which refrigerant piping (5) comes to connect an evaporator (300), a solenoid 
valve (4'), a subcapacitor (200), and a solenoid valve (4) The air conditioner for automobiles by 
which it is equipping [ each refrigerant entrance opening of said evaporator (300) and said 
subcapacitor (200) / with the configuration which it comes to collect with the block (10) of 
direct attachment at both one to a heat exchange unit (100) ] characterized. 



[Translation done.] 
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* NOTICES ♦ 

JPO and INPIT are not responsible for any 
dsnages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the air conditioner for automobiles, especially this invention is 
small and relates to the structure of the evaporator which raised space efficiency, and a 
subcapacitor. 
[0002] 

[Description of the Prior Art] Generally, a compressor, a capacitor, a liquid tank, an expansion 
valve, and an evaporator are connected by refrigerant piping, and, as for the air conditioning 
system for automobiles, the closed circuit is constituted. The refrigerant which was pressurized 
by the compressor and made into elevated-temperature high pressure in this closed circuit 
expands by the expansion valve, after being cooled and condensateHzed by the capacitor, and it 
becomes the refrigerant of low-temperature low voltage, and is led to an evaporator, and it is 
this evaporator and heat exchange with air is performed, it becomes a gas refrigerant by cooling 
the air concerned, and the so-called air conditioning cycle by refrigerant circulation of being 
returned to a compressor is formed. 

[0003] Moreover, as for an example in the case of having a configuration by the heat pump 
system especially among these air conditioning systems for automobiles, the evaporator is 
connected to the downstream of a subcapacitor. This system uses an evaporator as a heat sink 
at the time of heating, and operates a subcapacitor as a radiator. Furthermore at the time of air 
conditioning, both evaporator and subcapacitor are operated as a heat sink to coincidence. 
[0004] Such motion control can perform an efficient air conditioning, and the comfortable 
harmony air moreover dried at the time of heating is supplied to the vehicle interior of a room. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although both were manufactured on 
another object installing an evaporator and a subcapacitor and it has connected using a bracket 
etc. if it is in the conventional heat pump structure of a system Since each was equipped with 
piping of the refrigerant entrance of an evaporator, and piping of the refrigerant entrance of a 
subcapacitor, it was not satisfactory to the technical demand which the rate of the volume 
occupied in an actual arrangement condition will become big, and is asked especially for a 
miniaturization. Moreover, it will become the arrangement each piping material of whose crosses 
the aeration side of a heat exchange fin, and decline in the heat exchange effectiveness by the 
increment in ventilation resistance will arise. 

[0006] This invention sets it as the first purpose to realize miniaturization and lightweight-ization 
by being made in view of the trouble of such a conventional technique, establishing the entrance 
of an evaporator and a subcapacitor in one, and abolishing piping. 

[0007] Moreover, leading about of the piping material which crosses the aeration side of a heat 
exchange fin can be omitted, and it sets it as the second purpose to offer the air conditioner for 
automobiles which can prevent decline in heat exchange effectiveness. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the air 
conditioner for automobiles according to claim 1 In the air conditioner for automobiles with which 
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refrigerant piping comes to connect the Maine capacitor, a compressor, an accumulator, an 
evaporator, a solenoid valve, a subcapacitor, and a solenoid valve in this order at least Each 
refrigerant close outlet opening of said evaporator and said subcapacitor considers as a solution 
means with the air conditioner for automobiles by which it is having-configuratlon which it comes 
to collect into both one with the block of direct attachment at heat exchange unit characterized. 

[0009] In this air conditioner for automobiles according to claim 1 , since occupied volume is 
small and leading about of piping material does not interrupt the aeration side of an evaporator 
and a subcapacitor by the configuration in which it comes to collect a refrigerant close outlet 
into both one, the air conditioner for automobiles with good heat exchange effectiveness can be 
offered. Moreover, it becomes possible to reduce splicing fitting, such as a bracket. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[001 1] One example of a configuration of the heat exchange unit 100 concerning the gestalt of 
the operation of this invention to drawing 1 is shown. This heat exchange unit 100 is used for a 
welHknown heat pump type air conditioning cycle, and the air conditioning cycle applied is shown 
in drawing 15 and drawing 1 6 . 

[0012] The air conditioning cycle to which the heat exchange unit 100 is applied connects a 
compressor 2, the Maine capacitor 1, an accumulator 3, an evaporator 300, solenoid-valve 4\ and 
the subcapacitor 200 and a solenoid valve 4 for the refrigerant piping 5, encloses a refrigerant 
into it and is constituted. 

[001 3] Drawing 1 5 shows the flow of the refrigerant at the time of heating, and the gas 
refrigerant compressed by the compressor 2 is sent into the subcapacitor 200 of the heat 
exchange unit 100 concerning this invention shown in drawing 1 via a solenoid valve 4 for the 
refrigerant piping 5 as it is, without passing the Maine capacitor 1. Since the solenoid valve 4 is 
controlled by the open condition, the gas refrigerant which was compressed and became 
elevateds-temperature high pressure raises the temperature of the subcapacitor 200, and 
performs heat exchange with the air which carries out heat transfer to the heat exchange fin 
which is not illustrated, and circulates. Heating air will be supplied to the vehicle interior of a 
room by this heat exchange. 

[0014] Next, the refrigerant liquefied for heat exchange flows into an evaporator 300 via 
solenoid-valve 4\ On the occasion of this inflow, the opening of solenoid-valve 4' is controlled so 
that a refrigerant will be in a low-pressure condition from high pressure. For this reason, when 
the cold liquefied refrigerant in which temperature fell by adiabatic expansion takes and 
evaporates heat, the temperature fall of an evaporator 300 is made to become, the temperature 
of the heat exchange fin which is not illustrated is lowered, and the moisture contained in the 
harmony air supplied to the vehicle interior of a room is removed by the condensation 
effectiveness by cooling. Thereby, the humidity which causes displeasure for the crew of the 
vehicle interior of a room is removed, and the vehicle interior of a room can be provided with 
comfortable harmony air by heating by the account of back to front subcapacitor 200. 
[0015] The refrigerant which became the gas breathed out from this evaporator 300 repeats the 
cycle which is sent into an accumulator 3, and vapor liquid separation is carried out here and is 
again sent into a compressor 2. 

[0016] The flow of the refrigerant at the time of air conditioning is shown in drawing 1 6 . The gas 
refrigerant compressed by the compressor 2 is sent into the Maine capacitor 1 , and heat is 
taken from it here in the high-pressure state. The refrigerant condensed by the liquid phase by 
this reaches a solenoid valve 4, and turns into low voltage and low-temperature liquid cooling 
intermediation from high pressure by control of this solenoid valve 4. This low-temperature liquid 
cooling intermediation flows into the subcapacitor 200, takes the temperature of the air which 
circulates by lowering the temperature of the heat exchange fin which is not illustrated by heat 
of vaporization, and supplies air conditioning air to the vehicle interior of a room. 
[0017] Next, the gas breathed out from said subcapacitor 200 and a liquid mixing refrigerant flow 
into an evaporator 300 via solenoid-valve 4' controlled by disconnection. Here, the temperature 
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of the circulating air is taken by lowering the temperature of the heat exchange fin with which a 
liquefied refrigerant is not illustrated further. 

[0018] It evaporates by the heat exchange for making air conditioning air, and the gas refrigerant 
which carried out the temperature up flows into an accumulator 3, and repeats the cycle which 
vapor liquid separation is carried out here and is again sent into a compressor 2. 
[0019] The actual installation gestalt of the evaporator 300 by the Prior art and the subcapacitor 
200 is shown in drawing 17 . The evaporator 300 and the subcapacitor 200 were manufactured 
with the gestalt which became independent completely, respectively, and have connected both 
who completed using two or more brackets 500 for evaporator subcapacitor immobilization. 
[0020] With this connected gestalt, each refrigerant outflow close piping 201,301 is pulled out 
from the evaporator 300 and the subcapacitor 200, and edges have gathered with block 10. The 
outflow inlet ports 20 and 30 for a refrigerant to carry out outflow close to an evaporator 300 
and the subcapacitor 200, respectively are established in this block 10, and the refrigerant piping 
5 shown by drawing 15 and drawing 16 is connected. 

[0021] If it is in such a configuration, space is occupied by taking about the refrigerant outflow 
close piping 201,301. For this reason, it becomes the configuration which crosses the aeration 
side of an evaporator 300 and the subcapacitor 200, and this configuration is shown by drawing 
17 . It becomes the ventilation resistance at the time of air passing by the configuration which 
crosses this aeration side. 

[0022] The heat exchange unit 100 concerning this invention differs from the Prior art the body 
of an evaporator 300 and the subcapacitor 200, and in that the refrigerant piping 5 and the block 
10 for attachment are manufactured by one. It is not generated, but the tank section 202,302 is 
formed instead, and occupancy of the space by the refrigerant outflow close piping 201,301 by 
the conventional configuration being taken about is further equipped with block 10 in the edge of 
the tank section 202,302. The outflow inlet ports 20 and 30 for a refrigerant to carry out outflow 
close to this block 10 are formed, a refrigerant circulates to the subcapacitor 200 via the outflow 
inlet port 20, and a refrigerant circulates to an evaporator 300 via the outflow inlet port 30. 
[0023] In addition, although the block 1 0 has the composition that both outflow inlet port 20 and 
outflow inlet port 30 were established in coincidence, the outflow inlet port 20 and the outflow 
inlet port 30 are established in the block 10 which carried out mutually-independent, 
respectively, and even if combined in the process attached in the subcapacitor 200 
manufactured by integral construction and an evaporator 300, the configuration shown by 
drawing 1 and the same configuration can be obtained. 

[0024] The evaporator 300 and the subcapacitor 200 are connected through said block 1 0, and 
the occupied volume in both one is small compared with the case of the both combination of 
drawing 1 7 . since a design is made on the assumption that, as for this, both are united — it is - 
- the configuration of both plane of composition — mutual — Inserting in — suiting — 
considering as a configuration **** — or when a projection part arises in one side, it escapes to 
the other party and is carrying out making a part etc. 

[0025] the device of these configurations — in addition, occupied volume decreases by having 
omitted the refrigerant outflow close piping 201,301 and having formed the direct block 10 in the 
tank section 202,302, and the refrigerant outflow close piping 201 ,301 laps with the aeration side 
of an evaporator 300 and the subcapacitor 200, and it is not resisting Furthermore, since it is not 
necessary to take into consideration arrangement of the required refrigerant outflow close piping 
201,301 in the conventional design by omitting the refrigerant outflow close piping 201,301, the 
degree of freedom of the installation of the heat exchange unit 100 increases compared with the 
former, and the miniaturization of the whole air conditioner for automobiles can be attained. 
[0026] Next, the gestalt of various operations of the flow of the refrigerant in the interior of the 
tank section 202,302 with which an evaporator 300 and the subcapacitor 200 are equipped is 
explained below. 

[0027] The evaporator 300 concerning the operation gestalt of this invention shown in drawing 2 
is the 1 st operation gestalt about the gestalt of operation of the tank section 302 with which the 
evaporator 300 concerned is equipped. 

[0028] It is drawing which (a) is the front view of the tank section 302 of the heat exchange unit 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejye 



2007/08/02 



JP,2000-103226,A [DETAILED DESCFHPTION] 



4/7 ^— 



100, and was seen from the aeration side all over this drawing. Among drawing, (b) is a bottom 
view and shows the side face of the tank section 302. Among drawing, (c) is a side elevation and 
shows the transverse plane of block 10. 

[0029] Moreover, although the block 10 has prepared only the refrigerant entry 31 and the 
refrigerant outlet 32 of an evaporator 300 for explanation, the configuration which establishes 
the refrigerant entry and refrigerant outlet of the subcapacitor 200 in coincidence becomes it 
being more desirable and being the same as that of the gestalt of operation of this invention 
shown in drawing 1 . 

[0030] The evaporator 300 concerning the operation gestalt of this invention shown in drawing 3 
is the 2nd operation gestalt about the gestalt of operation of the tank section 302 with which the 
evaporator 300 concerned is equipped. 

[0031] The tank section 302 consists of three parts of upper tank 302h and middle class tank 
302i and down-stream tank 302j. The interior of down-stream tank 302j is divided with the divide 
303, and the refrigerant G which flowed from the refrigerant entry 31 goes even to an opposite 
side edge as it is, turns up the upper tank 302h interior from there, flows into 302j, and flows into 
the tube 304 interior (flow part of the refrigerant G shown by the dotted line) after that. Next, 
after being returned to middle class tank 302i, it flows into the tube 304 interior again. Heat 
exchange with circulation air is performed by the fin 305 in these processes, and the refrigerant 
G after heat exchange is breathed out from the refrigerant outlet 32 via the part divided with the 
divide 303 of down-stream tank 302j. 

[0032] As four numbers with which the refrigerant G in an above-mentioned configuration flows 
into the tube 304 interior, and returns from the tank section 302 to the tank section 302 again 
and flowing (pass) exist and drawing 7 (a) shows, it is the configuration of four pass. 
[0033] In here, pass has pointed out both of the flow of the refrigerant G with which Refrigerant 
G returns from the topmost part of the flow in which it results from the tank section 302 to the 
topmost part of an evaporator 300 via a tube 304, and an evaporator 300 to the tank section 302 
via a tube 304, respectively. 

[0034] (a) in this drawing is a front view, and is drawing seen from the aeration side. Among 
drawing, (b) is a bottom view and shows the side face of the tank section 302. Among drawing, 
(c) is a side elevation and shows the transverse plane of block 10. 

[0035] The tank section 302 consists of three parts of upper tank 302h and middle class tank 
302i and down-stream tank 302j. The interior of down-stream tank 30^ is divided with the divide 
303, and the refrigerant G which flowed from the refrigerant entry 31 turns and goes to an 
opposite side edge as it is, turns up the interior of upper tank 302h via a by-path pipe 306 to the 
trailer side space of down-stream tank 302j divided with the divide 303. and flows into the tube 
304 interior (flow part of the refrigerant G shown by the dotted line). After being returned to 
after [ this ] middle class tank 302i, it flows into the tube 304 interior again. Heat exchange with 
circulation air is performed by the fln 305 in these processes, and the refrigerant G which 
finished the duty is breathed out towards the refrigerant outlet 32 from the block 10 side space 
again divided with the divide 303 of down-stream tank 302j. 

[0036] In this example, as four numbers with which Refrigerant G flows into the tube 304 interior, 
and returns from the tank section 302 to the tank section 302 again like said 1st operation 
gestalt too and flowing (pass) exist and drawing 7 (a) shows, it is the configuration of four pass. 
[0037] In here, pass has pointed out both of the flow of the refrigerant G with which Refrigerant 
G returns from the topmost part of the flow in which it results from the tank section 302 to the 
topmost part of an evaporator 300 via a tube 304, and an evaporator 300 to the tank section 302 
via a tube 304, respectively. 

[0038] The evaporator 300 concerning the operation gestalt of this invention shown in drawing 4 
is the 3rd operation gestalt about the gestalt of operation of the tank section 302 with which the 
evaporator 300 concerned is equipped. 

[0039] (a) in this drawing is a front view, and is drawing seen from the aeration side. Among 
drawing, (b) is a bottom view and shows the side face of the tank section 302. Among drawing, 
(c) is a side elevation and shows the transverse plane of block 10. 

[0040] The tank section 302 consists of three parts of upper tank 302h and middle class tank 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/08/02 



JP,2000-103226,A [DETAILED DESCRIPTION] 



5/7 ^— 



302i and down-stream tank 302j. The refrigerant G which flowed from the refrigerant entry 31 
progresses to upper tank 302h, and is led to down-stream tank 302j after that with the by-path 
pipe 306 which served also as the function of a divide. Refrigerant G is turned up and flows into 
the tube 304 interior (flow part of the refrigerant G shown by the dotted line). After flowing into 
after [ this ] middle class tank 302i, it flows into the tube 304 interior again, and flows into down- 
stream tank 302j again. Heat exchange with circulation air is performed by the fin 305 in these 
processes, and the refrigerant G which finished the duty is breathed out from the refrigerant 
outlet 32. 

[0041] In this example, as four numbers with which Refrigerant G flows into the tube 304 interior, 
and returns from the tank section 302 to the tank section 302 again like said 1st operation 
gestalt too and flowing (pass) exist and drawing 7 (a) shows, it is the configuration of four pass. 
[0042] The evaporator 300 concerning the operation gestalt of this invention shown in drawing 5 
is the 4th operation gestalt about the gestalt of operation of the tank section 302 with which the 
evaporator 300 concerned is equipped. 

[0043] (a) in this drawing is a front view, and is drawing seen from the aeration side. Among 
drawing, (b) is a bottom view and shows the side face of the tank section 302. Among drawing, 
(c) is a side elevation and shows the transverse plane of block 10. 

[0044] The tank section 302 consists of two parts of upper tank 302h and down-stream tank 
302j. The refrigerant G which flowed from the refrigerant entry 31 flows the interior of a by-path 
pipe 307 established in the upper tank 302h interior, is led even to the divide 303 divided into 
opposite side edge approach to the upper tank 302h way point, and is led even to the space 
which penetrated this divide 303 and was formed by the upper tank 302h divide 303. The 
refrigerant G which flowed into the upper tank 302h opposite side edge space divided with the 
divide 303 is turned up, and flows into the tube 304 interior (flow part of the refrigerant G shown 
by the dotted line). It flows into after [ this ] down-stream tank 302j, and the divide 303 which is 
prepared in the interior of the down-stream tank 302j concerned, and a batch requires is 
reached. After flowing into the tube 304 interior again here, it passes again and flows into upper 
tank 302h. The refrigerant G which runs filling the periphery space of said by-path pipe 307 
trespasses upon the space divided with the divide 303 of down-stream tank 302j, after flowing 
into the tube 304 interior further. 

[0045] The refrigerant G which heat exchange with circulation air was performed by the fin 305 
these above processes, and finished the duty is breathed out from the refrigerant outlet 32. 
[0046] In this example, the number with which unlike said 1st operation gestalt Refrigerant G 
flows into the tube 304 interior, and returns from the tank section 302 to the tank section 302 
again and flowing (pass) is the configuration of six pass, as six exist and drawing 7 (b) shows. 
[0047] The evaporator 300 concerning the operation gestalt of this invention shown in drawing 6 
is the 5th operation gestalt about the gestalt of operation of the tank section 302 with which the 
evaporator 300 concerned is equipped 

[0048] (a) in this drawing is a front view, and is drawing seen from the aeration side. Among 
drawing, (b) is a bottom view and shows the side face of the tank section 302. Among drawing, 
(c) is a side elevation and shows the transverse plane of block 10. 

[0049] The tank section 302 consists of two parts of upper tank 302h and down-stream tank 
302j. The refrigerant G which flowed from the refrigerant entry 31 trespasses upon the interior 
of the bypass room 308 established in the interior of the upper tank 302h refrigerant entry 31 
side-edge section. The after [ this ] refrigerant G flows into the tube 304 interior (flow part of 
the refrigerant G shown by the dotted line), flows into down-stream tank 302j, and advances 
toward an opposite side edge. It flows into the tube 304 interior again here, and flows into upper 
tank 302h further. Heat exchange with the circulation air which minded the fin 305 in these 
above processes is performed, and this refrigerant G that flowed finishes a duty, and is breathed 
out from the refrigerant outlet 32. 

[0050] In this example, as four numbers with which Refrigerant G flows into the tube 304 interior, 
and returns from the tank section 302 to the tank section 302 again like said 1 st operation 
gestalt too and flowing (pass) exist and drawing 7 (a) shows, it is the configuration of four pass. 
[0051] Drawing 8 shows the 1st operation gestalt among the gestalten of operation of the header 
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pipe 600 with which the subcapacitor 200 concerning this invention is equipped, (a) in this 
drawing is a front view, and is drawing seen from the aeration side. Among drawing, (b) is a side 
elevation and shows the transverse plane of block 1 0. 

[0052] The header pipe 600 consists of two parts of the upper header pipe 601 and the down- 
stream header pipe 602. The refrigerant G which flowed from the refrigerant entry 21 fills the 
interior of the upper header pipe 601, flows into a tube 700, and performs heat exchange 
between circulation air through a fin 701. The regurgitation of the refrigerant G which runs 
carrying out this heat exchange is soon carried out from return and the refrigerant outlet 22 to 
the down-stream header pipe 602. 

[0053] Drawing 9 shows the 2nd operation gestalt among the gestalten of operation of the 
header pipe 600 with which the subcapacitor 200 concerning this invention is equipped, (a) in this 
drawing is a front view, and is drawing seen from the aeration side. Among drawing, (b) is a side 
elevation and shows the transverse plane of block 10. 

[0054] The header pipe 600 consists of two parts of the upper header pipe 601 and the down- 
stream header pipe 602. The refrigerant G which flowed from the refrigerant entry 21 fills the 
interior of the upper header pipe 601, flows into a tube 700, and performs heat exchange 
between circulation air through a fin 701. The regurgitation of the refrigerant G which runs 
carrying out this heat exchange is carried out from the refrigerant outlet 22 via the by-path pipe 
603 soon formed in the down-stream header pipe 602 in parallel with return and the upper 
header pipe 601. 

[0055] Drawing 10 shows the 3rd operation gestalt among the gestalten of operation of the 
header pipe 600 with which the subcapacitor 200 concerning this invention is equipped, (a) in this 
drawing is a front view, and is drawing seen from the aeration side. Among drawing, (b) is a side 
elevation and shows the transverse plane of block 10. 

[0056] The header pipe 600 consists of two parts of the upper header pipe 601 and the down- 
stream header pipe 602. The refrigerant G which flowed from the refrigerant entry 21 fills the 
interior of the upper header pipe 601, flows into a tube 700, and performs heat exchange 
between circulation air through a fin 701. The refi^igerant G which runs carrying out this heat 
exchange returns to the down-stream header pipe 602 formed by the divide 303 which divides 
the interior of said upper header pipe 601 soon. The by-path pipe 604 is connected to this 
down-stream header pipe 602, and the regurgitation is carried out from the refrigerant outlet 22 
via the by-path pipe 604 formed in parallel with the upper header pipe 601. 
[0057] Drawing 1 1 shows the 4th operation gestalt among the gestalten of operation of the 
header pipe 600 with which the subcapacitor 200 concerning this invention is equipped, (a) in this 
drawing is a front view, and is drawing seen from the aeration side. Among drawing, (b) is a side 
elevation and shows the transverse plane of block 10. 

[0058] The header pipe 600 consists of two parts of the upper header pipe 601 and the down- 
stream header pipe 602. The refrigerant G which flowed from the refrigerant entry 21 fills the 
interior of the upper header pipe 601, flows into a tube 700, and performs heat exchange 
between circulation air through a fin 701. The refrigerant G which runs carrying out this heat 
exchange returns to the down-stream header pipe 602 formed by the divide 303 which divides 
the interior of said upper header pipe 601 soon. The by-path pipe 605 is penetrated and 
connected to the divide 303 which forms this down-stream header pipe 602, and the 
regurgitation is carried out from the refrigerant outlet 22 via the by-path pipe 605 concerned 
formed in the interior of the upper header pipe 601. 

[0059] Drawing 1 2 shows the 5th operation gestalt among the gestalten of operation of the 
header pipe 600 with which the subcapacitor 200 concerning this invention is equipped, (a) in this 
drawing is a front view, and is drawing seen from the aeration side. Among drawing, (b) is a side 
elevation and shows the transverse plane of block 10. 

[0060] The header pipe 600 consists of two parts of the upper header pipe 601 and the down- 
stream header pipe 602. The refrigerant G which flowed from the refrigerant entry 21 fills the 
interior of the upper header pipe 601, flows into a tube 700, and performs heat exchange 
between circulation air through a fin 701. In a part of building envelope of the down-stream 
header pipe 602, the batch is formed and the besides style header pipe 601 has integral 
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construction. The regurgitation of the refrigerant G which runs carrying out this heat exchange is 
soon carried out from return and the refrigerant outlet 22 to the down-stream header pipe 602. 
[0061] Drawing 13 shows the refrigerant flow of the gestalt of operation concerning this 
invention shown by drawing 12 from drawing 8 , and drawing 1 3 (a) shows the case where it is 
the two pass the flow of a refrigerant recognizes [ a two pass ] 2 (pass) existence. Moreover, 
although drawing 1 3 (b) shows the case where they are four pass the flow of a refrigerant 
recognizes [ pass ] 4 (pass) existence and that of fundamental structure is the same as that of 
the thing of a two pass, four pass is consisting of that establish the space by the divide 303 in 
the interior of the upper header pipe 601 in this Fig., and Refrigerant G goes via this space. 
[0062] Thus, the numbers of passes of Refrigerant G can be set up by fluctuating free by the 
place which a design of a divide 303 means. 

[0063] Drawing 14 shows an example of the header pipe 600 of the gestalt of operation 
concerning this invention, and the structure of the tank section 302. 
[0064] A series of flow from drawing 14 (a) to drawing 14 (d) shows roughly the flow of 
processing from a raw material to a finished product, and (a) is in the condition after [ which is a 
fundamental ingredient ] piercing metal plates, such as aluminum, in a predetermined 
configuration using press working of sheet metal etc., for example. 

[0065] (b) shows the direction of bending and (c) is in the condition after processing completion. 
Gross-section d-d is shown in (d) here. The header pipe 600 or the tank section 302 which 
equipped the interior with the partition from the metal plate of one sheet by bending is formed. 
[0066] In addition, the operation gestalt explained above was indicated in order to make an 
understanding of this invention easy, and it was not indicated in order to limit this invention. 
Therefore, each element indicated by the above-mentioned operation gestalt is the meaning also 
containing all the design changes belonging to the technical range of this invention, or equal 
objects. 

[0067] For example, it is also possible for the flow direction of the refrigerant G shown in the 
gestalt of operation of this invention not to be limited, and to flow to hard flow. Moreover, there 
is no change in dealing in effectiveness peculiar to this invention also by changing numbers of 
passes by fluctuating according to the intention of a design of a divide 303. 
[0068] 

[Effect of the Invention] As stated above, according to this invention according to claim 1, it 
becomes possible to reduce splicing fitting, such as a bracket, by the entrance of an evaporator 
and a subcapacitor being united and abolishing piping, and the air conditioner for automobiles 
with small occupied volume can be offered compared with the thing of the conventional 
configuration. 

[0069] Moreover, since refrigerant outflow close piping laps with the aeration side of an 
evaporator and a subcapacitor and is not resisting, the air conditioner for automobiles with good 
heat exchange effectiveness can be offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the operation gestalt of the air conditioner for 
automobiles of this invention. 

[Drawing 2] The 1 st operation gestalt of the tank section with which the evaporator concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 3] The 2nd operation gestalt of the tank section with which the evaporator concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 4] The 3rd operation gestalt of the tank section with which the evaporator concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 5] The 4th operation gestalt of the tank section with which the evaporator concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 6] The 5th operation gestalt of the tank section with which the evaporator concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 7] The example of the flow of the refrigerant inside the evaporator concerning the air 
conditioner for automobiles of this invention is shown, (a) is the flow of four pass and (b) shows 
the case of the flow of six pass. 

[Drawing 8] The 1st operation gestalt of the header pipe with which the subcapacitor concerning 
the air conditioner for automobiles of this invention is equipped is shown. 

[Drawing 9] The 2nd operation gestalt of the header pipe with which the subcapacitor concerning 
the air conditioner for automobiles of this invention is equipped is shown. 
[Drawing 10] The 3rd operation gestalt of the header pipe with which the subcapacitor 
concerning the air conditioner for automobiles of this invention is equipped is shown. 
[Drawing 11] The 4th operation gestalt of the header pipe with which the subcapacitor 
concerning the air conditioner for automobiles of this invention is equipped is shown. 
[Drawing 12] The 5th operation gestalt of the header pipe with which the subcapacitor 
concerning the air conditioner for automobiles of this invention is equipped is shown. 
[Drawing 1 3] The refrigerant flow of the gestalt of operation concerning this invention shown by 
drawing 1 2 from drawing 8 is shown, (a) is the case where the flow of a refrigerant is a two pass, 
and (b) shows the case where the flow of a refrigerant is four pass. 

[Drawing 14] An example of the header pipe of the gestalt of operation concerning this invention 
and the structure of the tank section is shown. 

[Drawing 15] It is the schematic diagram showing the whole air-conditioner configuration for 
automobiles concerning this invention, and is at the heating time. 

[Drawing 16] It is the schematic diagram showing the whole air~conditioner configuration for 

automobiles concerning this invention, and is at the air conditioning time. 

[Drawing 1 7] It is the block diagram showing the conventional air conditioner for automobiles. 

[Description of Notations] 

10 — Block 

100 — Heat exchange unit 
200 — Subcapacitor 
300 — Evaporator 
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302 — Tank section 
600 — Header tube 
G — Refrigerant 



[Translation done.] 
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